CHAPTER 7

ASBESTOS MONI TORI NG PROCEDURES

1. GENERAL.

a. The industrial hygienist's role in the asbestos contro
program can include perform ng personal nonitoring to establish
the Ilevels of workplace personnel exposure, envi ronnent a
monitoring to support asbestos engineering control, clearance
sanpling to protect Navy personnel in Naval activities undergoing
asbestos renovals and bulk sanpling to identify asbestos
containing material associated wth occupational exposures.
Qui dance provided in this chapter is Ilimted to basic
requi renents and protocols for bulk and air sanpling, sanple
subm ssion procedures, relevant exposure limts associated wth
asbestos nonitoring, and selected definitions and references.
Conpr ehensi ve program requi renents and specific guidance rel ated
to other elenments of the Navy' s asbestos control program can be
found in OPNAVI NST 5100.23 Series and OPNAVI NST 5100.19 Series
(References 7-1 and 7-2, respectively).

b. Federal regulations for asbestos control have been
established by the QOccupational Safety and Health Adm nistration
(OCSHA) and by the Environnmental Protection Agency (EPA). The
OSHA and EPA requirenments are found in the foll owm ng standards:

(1) 29 CFR 1910.1001 - Asbestos - (Ceneral Industry -
Ref erence 7-3). Applies to all occupational exposures to
asbestos in all industries covered by the Occupational Safety and
Health Act, except those regulated under the shipyard (29 CFR
1915) or construction (29 CFR 1926) standards.

(2) 29 CFR 1915.1001 - Asbestos - (Shipyard - Reference

7-4). Regul ates asbestos exposure for ship repair, ship
buil ding, ship breaking and related enploynents. | ncl udes
denolition or salvage of structures and vessels; installation,

removal or encapsulation of materials containing asbestos;
construction, alteration, repair, maintenance or renovation of
vessels or structures; asbestos spills and cleanup; and
transportation, disposal, storage and housekeeping involving
asbestos materials. Requirenents are based on class of asbestos
work (Classes | through V).

(3) 29 CFR 1926.1101 - Asbestos - (Construction Industry
- Reference 7-5). Regul ates construction work, including
denolition or salvage of structures; installation, renoval or
encapsul ation of asbestos; construction, alteration, repair,
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mai nt enance or renovation of structures containing asbestos;
spills and/or energency cleanup; and transportation, disposal,
storage or containment of asbestos. Requi renents are based on
cl ass of asbestos work (O asses | through 1V).

(4) 40 CFR 61 - National Em ssion Standards for Hazardous
Air Pollutants (NESHAP), Subpart M - National Em ssion Standard
for Asbestos (Reference 7-6). Regul ations for environnental
protection from asbestos em ssions, including mlling; roadways;
asbestos manufacturing, denolition and renovation; spraying;
fabricating; insulating materials; waste disposal; and asbestos
conversion operations. Regul ates by friability (friable ACM
nonfri able Category | and nonfriable Category Il ACM.

(5 40 CFR 763 - Asbestos, Subpart E - Asbestos-
Containing Materials in Schools and Subpart G - Asbestos
Abatenment Projects (Reference 7-7). Regul ati ons pronul gated

under the authority of the Asbestos Hazard Enmergency Response Act
(AHERA). These regul ations apply specifically to elenentary and
secondary schools, grades K-12, including schools |ocated on
mlitary installations. This program is managed by the
Departnent of Defense Dependents Schools O fice (DODDS).

(6) 40 CFR 763 - Asbestos, Subpart E, Appendix C -
Asbestos Mbdel Accreditation Plan (MAP) (Reference 7-8).
Pursuant to the authority wunder the Asbestos School Hazard
Abat ement  Reaut horization Act (ASHARA), the AHERA asbestos
training and accreditation requirenents were extended to persons
doi ng asbestos work in public and commercial buildings in the
foll ow ng disciplines: wor kers, supervisors, inspectors, and
proj ect designers. This includes federal enployees on federal
property. The Model Accreditation Plan (MAP) specified m ni num
training requirenments for workers, contractors/ supervisors,
i nspectors, nanagenent planners , project designers and project
noni t ors. Al t hough Managenent Planner is an AHERA (i.e.,
schools) discipline, it was not a discipline covered by ASHARA
with respect to public and commercial buildings. The Project
Monitor discipline was not included in AHERA or ASHARA but was
included in the MAP since sone states had established this
discipline as a “state” requirenent. The MAP recommended t hat
training for Project Mnitors should conform to the MAP
curricul um

2.  DEFI N TI ONS.

a. Abat enment acti on. A procedure to elimnate or reduce
unsafe or unhealthful working condition(s) by comng into
conpliance with applicable standards. For purposes of this

chapter, the abatenment action involves renoving, encapsul ating or
otherwi se elimnating or reducing asbestos containing materi al .



b. Aggressive sanpling. Air sanpling done after forced-air
equi pnent, such as a leaf blower, is used to dislodge fibers from
surfaces, then fans are used to keep the fibers suspended during
sanple collection. Aggressive sanpling is wusually done in
contained or regulated areas followi ng an abatenent action, after
the area has been cl eaned of all visible contam nation.

c. Amended water. Water to which a surfactant, or wetting
agent, has been added to increase the ability of the water to
penetrate ACM

d. Asbestos-containing material (ACM. Any materi al
containing nore than 1 percent asbestos, as defined by References
7-3 through 7-5. ACM can be divided into three major categories
- thermal systeminsul ation, surfacing and m scel | aneous.

e. Authorized person. Any person authorized by the enpl oyer
and required by work duties to be in a regul ated area.

f. Background sanpli ng. Area air sanpling conducted to
estimate the existing airborne fiber concentrations before
initiating abatenent activities. These results are conpared with
those taken during and/or after the abatenent project to
determine if the post-work environnent is at |east as clean as
pr e- abat enent conditi ons.

g. Boundary integrity sanpling. During an abatenent
project, area sanples are collected from locations outside the
contai nment area but inside the building (e.g., in the vicinity
of the work area) to determ ne how well|l asbestos fibers are being
contained in the worksite. If the containnment area is the
building itself, air sanples should be collected both inside and
out si de of the buil ding.

h. Bul k sanpl i ng. Coll ecting representative sanples of
insulating material and analyzing them using polarized |ight
m croscopy (PLM (N OSH Method 9002, Asbestos (bulk) by PLM to
determine if asbestos is present.

i. Category | nonfriable ACM As defined by Reference 7-6,
asbest os- cont ai ni ng packi ngs, gaskets, resilient floor coverings,
and asphalt roofing products containing nore than one percent
(1% asbestos.

j]. Category Il nonfriable ACM As defined by Reference 7-6,
any material, excluding Category | nonfriable ACM containing
nore than one percent (1% asbestos that, when dry, cannot be
crunbl ed, pul verized, or reduced to powder by hand pressure.




K. Cl asses of asbestos work. D visions of asbestos work
defined in 29 CFR 1915 and 29 CFR 1926 that deternmne the
controls and work practices required during ACM or PACM
activities. The four classes are:

(1) dass | asbestos work. Activities involving renoval
of thermal systeminsulation (TSI) or surfacing ACM or PACM

(2) dass Il asbestos work. Activities involving renoval
of non-TSI or non-surfacing materials. Exanples include, but are
not limted to, renoval of asbestos-containing floor tile and
sheet i ng, wal | board, sonme roofing and siding shingles, and

construction masti cs.

(3) dass Il asbestos work. Repair and nmaintenance
oper ati ons where any ACM or PACM (i ncluding TSI and surfaci ng ACM
and PACM is likely to be disturbed.

(4) dass |V asbestos work. Mai nt enance and cust odi al
work during which enployees contact but do not disturb ACM or
PACM and activities to clean up waste and debris from O ass |,
Class Il and Cass Il work.

| . Cl earance | evel sanpling. Sanpling conducted after an
abatenent action to determne if the space has been adequately
cleaned to release it for general occupancy. Rel ease criteria

vary depending on the air sanple anal ytical nethod. Navy release
criteria are established in OPNAVI NST 5100.23 Series. { earance
sanpling is for quality control and personnel access only. It is
NOT related to enployee personal exposures (i.e., permssible
exposure limt or excursion limt).

m Conpet ent person. As defined by Reference 7-5, one
capable of identifying asbestos hazards in the workplace and
sel ecting appropriate control strategies for exposure and who has
the authority to take corrective neasures to elimnate such
hazar ds. Further, for Cass | and Cass |l asbestos work, one
who has nmet the EPA Mdel Accreditation Plan (Reference 7-8)
training requirenments for supervisor. For Class IIl and Cdass IV
asbest os work, one who neets EPA training requirenments for | ocal
education agency nmintenance and custodial staff. [ Not e:
Equi valent to a "qualified person" as defined by Reference 7-4.]

n. Excursion limt (EL). A limt value established by OSHA
that is intended to protect workers who have brief but intense
exposures, such as are encountered in the asbestos abatenent
i ndustry. The EL for asbestos is 1.0 f/cc as averaged over a
sanpling period of thirty (30) m nutes.




0. Fri abl e asbestos containing material. As defined by
Reference 7-6, any nmaterial <containing nore than 1 percent
asbestos that, when dry, can be crunbled, pulverized, or reduced
to powder by hand pressure.

p. Honobgeneous area. An area of thermal system insulation,
surfacing material, or mscellaneous material that is uniformin
color, size, age, pattern, and texture.

qg. M scel | aneous materi al . ACM not included in the TSI or
surfacing material categories (e.g., floor or ceiling tiles).

r. Negative Exposure Assessnent. Per References 7-4 and 7-
5, for any one specific asbestos job perfornmed by enployees
properly trained per the standards, enployers can denonstrate
t hat enpl oyee exposures wll be at or below the PEL by producing
data that neets the following criteria:

(1) Qnjective data that shows that the product/material
cont ai ni ng asbest os or t he wor k operation usi ng t he
product/ material cannot release airborne fibers in quantities
exceeding the PEL and the EL under work conditions that would
have the greatest potential for fiber release; or

(2) Sanple data collected for the PEL and EL during
previ ous asbestos jobs that are within 12 nonths of the present
or projected job, produce sanple data to show with a high degree
of certainty that enployee exposures will not exceed the PEL and
EL. Monitoring and analysis nust be in conpliance with the
asbestos standard that was in effect during the sanpling, data
must be for work conducted under conditions that closely resenble
current/projected job (including processes, type of material,
control nethods, work practices and environnental conditions) and
the enpl oyees for the sanpled work nust be equivalent in training
and experience to enployees performng the current/projected
asbestos job; or

(3) Sanple data collected on the current job (breathing
zone sanples representative of the 8-hour TWA and 30-m nute EL)
that show no exposure above the PELs for those enployees nost
likely to be exposed during the entire job.

S. Nonfri abl e asbestos containing nmaterial. As defined by
Ref erence 7-6, any material containing nore than one percent (1%
asbestos that, when dry, canNOT be crunbled, pulverized, or
reduced to powder by hand pressure.

t. Perm ssible exposure limts (PELS). Limt wval ues
established by OSHA that cannot be exceeded. For asbestos, the
PELs are (Reference 7-9):




(1) Time-weighted average limt (TWA). The enpl oyer nust
ensure that no enployee is exposed to airborne concentrations of
asbestos in excess of 0.1 fiber per cubic centineter (f/cc) of
air as an eight (8)-hour TWA

(2) Excursion limt (EL). The enployer nust ensure that
no enpl oyee is exposed to airborne concentrations of asbestos in
excess of 1.0 f/cc averaged over a thirty (30) mnute sanpling
peri od.

u. Presunmed Asbestos-Containing Mterial (PACM. Ther mal
system insul ation and surfacing material found in buildings or
vessels constructed no later than 1980.

V. Qualified person. As defined by Reference 7-4,
equi valent to a "conpetent person” as defined by Reference 7-5.

W. Regul at ed ar ea. An area established by the enployer to
separate |ocations where airborne concentrations of asbestos
exceed, or may reasonably be expected to exceed, the perm ssible
exposure limts fromareas where this will not occur. References
7-4 and 7-5 further define a regulated area as one established by
the enployer to demarcate areas where Classes |, |l and I1I
asbestos work are conducted, and any adjoining areas where waste
and debris from such work accumulate. There are specific
requi renents for establishing, entering and marking regulated
ar eas.

X. Regul ated asbestos containing material (RACM. As
defined by Reference 7-6: (1) friable asbestos containing
material; (2) Category |I nonfriable ACM that has becone friable;
(3) Category | nonfriable ACMthat will be or has been subjected
to sanding, grinding, cutting, or abrading; or (4) Category II
nonfriable ACM that has a high probability of becomng or has
becone crunbl ed, pulverized, or reduced to powder by the forces
expected to act on the material in the course of denolition or
renovati on operations.

y. State of the art. Wrk practices using the |atest
avai | abl e technol ogi es. The application of this termrefers to
the requirement for enployers to use every feasible neans of
protecting the enployee against exposure to asbestos, which my
mean goi ng above and beyond nere conpliance with regul ations.

z. Surfacing material. ACMthat is sprayed on, trowel ed on
or otherw se applied to surfaces (such as acoustical plaster on
ceilings, fireproofing materials on structural nenbers, or other
materials on surfaces for acoustical, fireproofing and other
pur poses) .




aa. Thermal systeminsulation (TSI). ACM applied to pipes,
fittings, boilers, breeching, tanks, ducts, or other structura
conponents to prevent heat energy transfer.

ab. Visual inspection. After an asbestos abatenent project
is conplete but before any barriers are renoved, the containnent
area nust be thoroughly inspected to ensure that it has been
conpl etely abated, thoroughly cleaned and is free of visible dust
and debris. | nspect per Reference 7-10. Cl earance sanpling is
started after the containnent area "passes" the visual
i nspecti on.

3. AR SAMPLI NG REQUI REMENTS. The primary responsibility of the
i ndustri al hygienist 1is to evaluate enployee occupationa
exposures, including personal nonitoring of individual enployees.
This is the only way to accurately determne the level of an
enpl oyee's exposure to a contam nant throughout the work day.
| ndustrial hygienists may also be involved in engineering control
of abatenent projects. In this context, boundary integrity and
cl earance sanples are coll ected.

a. Types of air sanples.

(1) Personal air sanples. The industrial hygienist or
other trained and qualified person collects personal breathing
zone air sanples on enployees who are or can reasonably be
expected to have exposures to asbestos at or above the PEL and/or
EL. If a group of enployees with simlar jobs is working in an
area, OSHA allows nonitoring on representative workers from each
job classification in each work operation. These representative
sanpling results - for the 8-hour TWA and the 30-mnute EL - are
then assunmed to represent the exposure of all enployees in the
sane j ob/ operati on.

(a) Eight-hour TWA. Breathing zone air sanples which
are representative of the 8-hour tine weighted average exposure
of each enployee are collected for conparison to the PEL. If a
"group” nonitoring strategy is used, the representative 8-hour
TWA exposure nust be determned on the basis of one or nore
sanples that represent full-shift exposures for each enpl oyee on
each shift in each job classification in each work area.

(b) Excursion limt. In addition to the 8-hour TWA
breat hi ng zone air sanples representative of the 30-m nute short
term exposure of each enployee are taken for conparison to the
EL. If a "group" nonitoring strategy is used, the worker(s) with
the highest likely exposure on each shift in each job
classification in each work area nust be sanpled. Sanples shal
be taken during the 30-m nute period expected to have the highest
exposure.




(2) Environnmental air sanples.

(a) Boundary integrity. Were negative pressure
encl osures are used, background sanpling is used to determ ne
fiber concentrations before work operations begin. Wile work is
in progress, perineter sanple results are conpared to background
sanple results to verify the integrity of the enclosure. |If the
containnent is inside of a building (i.e., a room or roons),
col l ect boundary sanples inside the building but outside of the
contai nnent barriers. If the containnent area is the entire
bui I di ng, sanple both inside and outside of the buil ding.

In sone cases, background sanpling may show that the |evel of

ai rborne asbestos is greater than 0.01 f/cc. In these cases
boundary integrity nonitoring should be conducted at the levels
which would indicate a change in the anbient environnent. For

exanple, if the baseline sanpling shows an anbient |evel of 0.05
f/cc, boundary integrity sanpling should be conducted at the 0.05
f/cc level. In this way, the industrial hygienist can determ ne
if the levels are increasing from background. Al t hough not
requi red, and usually expensive, use of TEM sanpling and anal ysis
can help determne if the fiber |evels nmeasured are actually due
to asbestos fibers or are due to the presence of other non-
asbestos fibers.

(b) dearance sanples. Clearance sanpling 1is
performed after an abatement to determne if the abated space can
be released for occupancy. After conpleting abatenent work, the
contained area is cleaned, visually inspected, and then sanpled
to determine if it can be rel eased for occupancy.

b. Mnitoring frequency - 29 CFR 1910. 1001.

(1) Initial. You nmust initially nonitor enployees who
have or are expected to have exposures at or above the PEL-TWA
and/ or PEL-EL.

(2) Periodic. After initial nonitoring is conpleted,
representative nonitoring is done at |east once every six nonths
for those enployees whose exposures are reasonably expected to
exceed the PEL-TWA and/or PEL-EL.

(3) Discontinuing nonitoring. If initial or periodic
nmoni tori ng results indicate statistically that per sonnel
exposures are below the PEL-TWA and/or PEL-EL, nonitoring of
personnel covered by such results may be di scontinued.

(4) Additional nonitoring. Wenever there are changes in
personnel, production, engineering controls, work practices or
ot her changes that may be reasonably expected to alter exposures




(either by new or additional exposures above the PEL-TWA and/or
PEL-EL), the initial - periodic nonitoring sequence nust be
reinstituted.

c. Monitoring frequency - 29 CFR 1915. 1001 and 1926. 1101.

(1) Initial assessnent. The purpose of the initial
exposure assessnent is to identify workplaces or operations where
enpl oyees are likely to be exposed above the PEL-TWA or PEL-EL so
that controls can be inplenented early enough to reduce the
exposures. The initial assessnment nust be done by a qualified
person or conpetent person, and consists of evaluating historical

information from simlar oper ati ons, reviewing plans for
controls, procedures and operation conditions, enployee training,
exposure nonitoring, etc. If the conpleted eval uation does not

result in a negative exposure assessnent, then certain controls
must be i npl enented based on the class of work.

NOTE: Al Cass | work is presuned to expose enpl oyees
in excess of the PEL-TWA and PEL-EL unless there is a
negati ve exposure assessnment or air sanple results
confirm no exposures above the PEL-TWA or PEL-EL.

(2) General nonitoring. Enpl oyee nonitoring mnust be
representative 8-hour TWA and 30-m nute EL sanples, conpleted in
time to conply with all requirenents triggered by exposure data
or by the lack of a negative exposure assessnent.

(3) Periodic. Enpl oyees in Class | and |l operations
require daily representative exposure nonitoring unless a
negati ve exposure assessnent has been docunented or all such
enpl oyees wear supplied air respirators in the pressure denmand
nmode or other positive pressure respirators.

Daily nonitoring is also required for enployees in Cass |
operations that do not have controls as specified in the
standard, regardless of the respiratory protection provided.

Enpl oyees at other operations expected to exceed the PELs are
monitored with sufficient frequency to docunent exposure validity
("periodically").

(4) Discontinuing nonitoring. If initial or periodic
nmoni tori ng results indicate statistically that per sonnel
exposures are below the PEL-TWA and/or PEL-EL, nonitoring of
personnel covered by such results may be di scontinued.

(5) Additional nonitoring. Wenever there are changes in
process, personnel , pr oducti on, engi neering controls, wor k
practices or other changes that may be reasonably expected to
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alter exposures, (either by new or additional exposures above the
PEL and/or EL), periodic nonitoring nust be reinstituted, even if
the operation was originally classified wth a negative exposure
assessnent .

4. PERSONAL Al R SAMPLE COLLECTI ON AND ANALYSI S. Use the | atest
revision of the OSHA Reference Method (ORM ID 160 or the N OSH
met hod 7400 (Asbestos and Other Fibers by PCM to collect and
anal yze asbestos air sanples. BUMED industrial hygienists should
be thoroughly famliar with the conplete nmethods. Major elenents
of the sanpling and anal ytical procedures are provi ded bel ow

a. The sanpling nedia for airborne asbestos fibers is 25 mm
dianeter mxed cellulose ester filters (MCEF), 0.8 mcron pore
si ze. The filter nmenbranes nust be designated by the
manuf acturer as "suitable for asbestos counting."”

b. The collection device is a 25 mm dianeter, three-piece
cassette with a backup pad and a 50 mm electrically conductive
extension cowW. The black carbon-filled conductive cow reduces
the electrostatic attracti on between the asbestos fibers and the
collection device. To prevent the accunul ation of contam nation
in the joint between the cow and cassette, wap the joint with
tape or a shrink band (which also provides a convenient witing
surface). If this is not done, contamination in the joint can
fall onto the filter when the cassette is opened and affect the
sanple results. A shrink band is preferred since tape |eaves a
sticky residue on the cassette. Sanples are collected with the
cassette open-faced.

c. Personal sanpling punps nust be capable of calibration at
flow rates between 0.5 and 2.5 liters per mnute (L/mn) for the
OSHA Ref erence Met hod. Cali brate each sanpling punp before and
after use with a representative filter cassette installed between
the punp and the calibration device.

d. Where possible, a sufficient air volume for each air
sanple is collected to yield between 100 and 1,300 fibers per
square mllimeter (f/mf) on the nenbrane filter. This range of
fiber loading is optimal for fiber counting analysis accuracy.
To determ ne what the sufficient air volune should be, estimate
the airborne asbestos concentration ahead of tine. Wth
experience, |IHs becone fairly proficient at estinmating expected
fiber concentrations based on factors such as general area
cl eanliness, type of work or process and prior sanpling results
fromsimlar processes.

The general quantification guidelines in the N OSH nmethod 7400

for sanpling are: (1) 1-4 L/mn for 8 hours at the 0.1 f/cc
| evel in non-dusty atnospheres; (2) short, consecutive sanples,
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each with <400 L sanple volunme for dusty atnospheres; (3) 7-16
L/'mn over short sanpling tinmes to capture episodic exposures;
and (4) total sanple volumes of 3,000-10,000 L in "clean" areas
where concentrations are expected to be nuch less than 0.1 f/cc.

(1) A sanple calculation for determ ning volunme is shown
in equation 7-1. Using the mninmum fiber |oading of 100 f/m?
and an expected fiber level of 0.1 f/cc, you would need to
collect a total air volume of 385 liters.

yoAE
L~ 1000

Equation 7-1

Wer e:

V = mnimmsanple volume (in liters)

A. = effective collection area (in square mllinmeters)
(Ac = 385 mf for a 25 nmdianeter filter)

E = fiber density (in fibers per square mllineter)

(E optimal = 100 to 1300 f/mmf)

L = targeted fiber concentration (in fibers per cubic
centineter)

1000 = conversion factor (1000 cnf in 1 liter)

(2) Using Equation 7-2, determine the collection tinme
required for the total air volune just cal culated. Renenber that
air flow should be between 0.5 and 2.5 L/mn for the OSHA
Ref erence Met hod. Using the 385 liter volune calculated in
equation 7-1 and a target flow rate of 2 L/mn, the mninmm
sanple tine is 193 m nutes.

=Y
Q
Equation 7-2
Wer e:
t = sanpling tinme (in mnutes)
V = mni mum sanpl e volune required (in liters)
Q = sanmpling flowrate (in L/ mn)
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(3) In dusty atnospheres where fiber levels are likely to
exceed 0.1 f/cc or where non-asbestos dust |evels are high enough
that filters may becone overl oaded, smaller volunes of air (i.e.,
less than 400 liters) should be collected in order to obtain
countabl e sanples. |In such cases, take short consecutive sanples
and calculate the tinme-w eghted average results over the total
collection time using Equation 7-3.

_CT, +C,T,+.+C T,
T+ T+ 4T,

TWA

Equation 7-3
Wer e:

TWA = Ti ne-wei ghted average concentrati on over all sanpled
periods (in f/cc)

C = fiber concentration (in f/cc)

T = sanple tinme (in mnutes)

e. Personal sanples are taken in the enployee's breathing
zone. Attach the collection device to or near the collar or
| apel near the worker's face. Renove the top cover from the

conductive cow extension and orient the open face downward.

f. Sanples nmust be acconpanied by field blanks to determ ne
if nmedia was contam nated during the sanpling procedure. Each
set of sanples requires two (2) field blanks or 10% of the total
sanpl es, whichever is greater. Field blanks are handl ed the sane
as sanples except that no air is drawn through them

g. At the end of sanpling, replace the cassette top cover
and end plugs. Tape in place.

h. Ship samples and blanks, wth the conductive cows
attached, in a rigid container. Pack the sanples to prevent
jostling or danage. Do not wuse packing naterials such as
vermculite or pol ystyrene peanuts, as they can cause

el ectrostatic charges.

5. ENVI RONVENTAL Al R SAVMPLE COLLECTI ON AND ANALYSI S. Sanpl i ng
medi a and col |l ection procedures for environnental assessnents are
basically the sane as those used for personal sanpling. Field
bl anks (2 per sanple set or 10% of the total sanples, whichever
is greater, with a maxi num of 10) are required and are used the
sane way as in personal sanpling. The major differences are in
the required sanpling volunes/tinmes and in the nunber of sanples
required to characterize environnental results. Renmenber that

7-12



these sanples are for abatenent quality control - NOTI personne
exposures.

a. Theoretical volume requirenents:

(1) Using Equation 7-1 and assumng an environnental
targeted fiber concentration of 0.01 f/cc and a filter |oading of
100 f/m*, the total air volume needed for optimal accuracy is
3,850 liters. This sanple volune can be substantially reduced by
inplementing an agressive asbestos quality assurance (QA)
program consisting of intracounter/intral aboratory checks (blind
recounts and conparisons between fiber counters in a single
| aboratory) and interlaboratory checks (exchangi ng nounted slides
that are representative of the fiber counting workload wi th other
| aboratories (at |east two) to conpare fiber counts perforned in
different |aboratories). If the laboratory can significantly
i ncrease the precision of the analysis, the m nimum sanpl e vol une
can be decreased because the confidence |imt converstion factor
in Equations 7-4 and 7-5 below will be smaller. It is inportant
that the intralaboratory and interlaboratory relative standard
devi ati ons be reported on the analytical report if sanple vol unes
smal | er than those cal cul ated using the standard confidence limt
converstion factor of 4 are used.

(2) Wth the increased air volune, it follows that we
need higher air flow rates. For exanple, if we keep the 2 L/mn
flow rate used in equation 7-2, sanpling tine is now 1,925
m nutes - over 32 hours! To reduce sanpling tinme to sonething
reasonabl e, use high volune punps that can sanple at 10-16 L/ m n.
As with personal air sanpling, punps nust be calibrated before
and after use with a representative filter cassette in-line
between the punp and the calibration device. Cal i brat ed
precision rotanmeters are useful for this purpose.

b. Practical volune requirenents:

(1) Environnental sanpling is qualitative - it serves as
a pass/fail quality control to determne if an abated space is
sufficiently clean to release for occupancy or if containnment
controls are preventing fiber rel ease outside of the containnent.
NlOSH 7400 was not designed to be a qualitative analysis
procedure, yet we use it routinely for doing environnmental sanple
anal ysi s. The theoretical calculations above - which require
3,850 liters of air - are based on analytical paraneters and
assunptions used for quantifying worker exposure. To sanple for
qualitative environnent conditions, volune requirenents may be
adj ust ed.

(2) The |imt of detection (LOD) for NOSH 7400 is 7
f/m® (or about 5.5 fibers per 100 fields counted). Rearranging
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equation 7-4 yields equation 7-5, which shows the vol une needed
to be at or above the nethod's Iimt of detection (i.e., 95%
confident that any single sanple conplies with the clearance
criteria of 0.01 f/cc) is 1,078 liters:

D'A_L

\Y 4
Equation 7-4
:[)'/\'4
L " 1000
Equation 7-5
Wer e:

\%
D

m ni mum sanpl e volune (liters)

[imt of detection (in fibers per area of 100 fields

[5.5 fibers per 0.785 mmf])

A. = effective filter collection area (385 mf for a 25 nm
di aneter filter)

L = targeted limt value fiber concentration (in fibers per
cubic centineter [0.01 f/cc])

1000 = conversion factor (1000 cnf in 1 liter)

4 = confidence |limt conversion factor assumng an

analytical relative standard deviation of 0.45 [See

EXPLANATORY NOTE bel ow. ]

EXPLANATORY NOTE: According to NIOSH 7400, there is no
i ndependent neans avail able to assess overall accuracy
of the nethod. One way to judge is to estinate how
wel | any single count agrees with the nean count froma
| arge nunber of analysts. Refer to the N OSH nethod
for a conplete discussion, including the statistica

par anmeters.

For purposes of Equation 7-5, Figure 1 of the 7400
method (Interlaboratory Precision of Fiber Counts)
shows that at the LOD of 5.5 f/100 fields, 90% of the
time the count will fall wthin 300% above and 63%
bel ow that value in relative terns - that is, the range
is 2 to 22 f/100 fields. Because the upper confidence
l[imt is 4 times the detection limt, the result
reported should have a value that is 1/4 of the target
fi ber concentration. That is, you have 95% confi dence
that the sanple results are BELONthe target |evel.
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TO RETAIN 95% CONFI DENCE THAT THE RESULT IS ACTUALLY
LESS THAN 0.01 f/cc, THIS VOLUVE IS VALID ONLY IF THE
ACTUAL FIBER COUNT IS LESS THAN OR EQUAL TO 5.5 FI BERS
PER 100 FI ELDS. |F THE FIBER COUNT |S GREATER, YOQU
WOULD REQUI RE A LARGER VOLUME TO RETAI N CONFI DENCE THAT
THE VALUE |S BELOW THE TARGET FIBER CONCENTRATI ON
(1.e., 0.01 f/cc).

(c) If using transm ssion electron mcroscopy (TEM for
anal ysis using NIOSH 7402, the required sanple volune is 1,200
liters (See Reference 7-7, Subpart E, Appendix A Interim
Transm ssion Electron Mcroscopy Analytical Mthods - Mandatory
and Nonnmandatory - and Mandatory Section to Determ ne Conpletion
of Response Actions).

(d) Filter overloading may be a concern wth high

collection volunes. |[|f anbient non-asbestos dust |evels are high
and filters are overloaded, the l|aboratory will void the sanple
as uncountable. This shouldn’t be a problemin relatively clean
environments such as schools and office buildings. In "dirty"
environments such as shipyards or manufacturing facilities,
filter overloading may be an issue. Check the filter
periodically. If it is visibly |oading, renove the cassette and
replace it wth a clean one. For exanple, if you wll analyze

the sanples with the NIOCSH 7400 nethod (i.e., requires 1,078
liters mnimm volune), collect four 270-liter sanples, then
average the results over the total collection tinme using Equation
7- 3.

c. Environnmental Sanpling Strategy.

(1) Background air sanples serve as the reference
baseline for “normal” anbient fiber concentrations. They are
conpared wth sanple results taken during an abatenent to
determine if contai nment boundaries are preventing contam nation
of surrounding areas or with sanples taken after an abatenent to
assess adequate cleanup. I f background results show that the
anbi ent asbestos level is significantly above 0.01 f/cc, it would
make little sense to conduct boundary integrity sanpling at the
0.01 f/cc level. By first determning the actual background
ai rborne asbestos concentration, you can decide the correct
strategy for nonitoring during the abatenent.

(2) Always |ocate sanpling punps away from turbulent air

areas, such as near furniture, in room corners, at barrier
entries, close to outside obstructions, etc. |If the work area is
a single room place inside sanpling punps in a sonmewhat uniform
pattern throughout the room [|f many roons are involved, select

roons to sanple at random Col l ect boundary integrity sanples
for a negative pressure containnment outside of the containnent
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but inside the building. |If negative pressure containnment i s not
used, collect outside sanples outdoors and about 2 neters above
t he ground.

(3) Cearance sanpling is conducted after the site has
passed the visual inspection. Before sanpling, renove al
pl astic coverings on floors, walls and ot her surfaces. Leave the
perineter boundary (between the abatenent site and the rest of
the buil ding) and door, vent and w ndow sheeting intact until the
area passes the clearance criteria. Renenber that clearance
sanpling is an engineering/quality control procedure and is not
related to the PEL-TWA or PEL-EL.

(4) Include descriptive comments about the operation on
the sanple sheet. Listing the type of sanple (i.e., background,
cl earance, etc.) is also helpful to the analyst.

d. Aggressive C earance Sanpling Procedure. Currently,
there is no standard protocol for aggressive sanpling, but the
EPA recommends its use when collecting certain post-abatenent
cl earance sanples and requires its use when collecting post-
abat enent cl earance sanples in schools. The logic is to suspend
any fibers that are present and keep them circulating during
sanple collection, thus increasing the |ikelihood of capturing
fibers if they are present.

(1D Conduct aggressive sanpling only after t he
cont ai nment area has passed a thorough visual inspection per ASTM
E- 1386.

(2) Appendix M of Reference 7-11 gives the follow ng
procedures for sanpling aggressively. Note that containnment area
requi renents are naintained and negative pressure units continue
to operate during the aggressive sanpling.

(a) Before starting the sanpling punps, direct the
exhaust from forced air equipnment (such as a 1-horsepower | eaf
bl ower) against all walls, ceilings, floors, |edges, and other
surfaces in the room This should take at |east 5 mnutes per
1,000 square feet of floor.

NOTE: Leaf blowers usually generate noise levels in
excess of 84 dBA Persons doing this procedure may
require hearing protection.

(b) To keep air circulating throughout the roomwhile
sanpling, use one 20-inch fan (mninmm size) per 10,000 cubic
feet of room space. Fans should be about 2 neters off the floor,
pl aced in the center of the roomon slow speed and pointed toward
the ceiling.
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(c) Start the sanpling punp(s) and sanple for the
required tine.

(d) Wien sanpling is conplete, turn off the punp(s)
before turning off the fan(s).

(3) The negative pressure containnent (i.e., t he
remai ning barriers, sheeting, etc.) MJST remain intact until
after sanples are anal yzed, results are deened acceptable and the
area i s rel eased.

e. Nunber of Environnental Sanpl es.

(1) For clearance sanpling, Reference 7-11 reconmends
collecting a mninmum of five sanples per honbgeneous work site or
one per room whichever is greater. The space is cleared for
reoccupancy if none of the sanples are above 0.01 f/cc, given
that the sanple volune is sufficient for reliable quantification
(usi ng phase contrast m croscopy (PCM per the NI OSH 7400 net hod,
m ni mum sanple volune is 1,078 liters).

Usi ng appropriate sanpling techniques, collect sanples from each
honmogeneous work site. In sonme circunstances, a clearance |eve

of 0.01 f/cc cannot be achi eved since the outdoor (i.e., anbient)
air which is used for replacenent air during abatenent has a
fiber concentration greater than 0.01 f/cc. In that case,

col | ect sanpl es outdoors and outside the abatenent area (a nunber
equal to the nunber of sanples collected inside) that are
representative of the replacenent air. Then perform a
statistical analysis to denonstrate that inside the work site
sanple results show no statistically significant difference from
t he outdoor concentration.

(2) If analysis is by transm ssion electron m croscopy
(TEM, collect a mnimum of 5 sanples inside each honbgeneous
work area and 5 sanples outside of the work area (either outside
of the containnment or outdoors). |Include three (3) blanks (i.e.,
two (2) field blanks and one (1) unopened nedia blank)). The
area can be reoccupied if the average concentration of all five

sanples is £70 structures/square nillineter (S/mmf) and the
m ni mum sanpling volunme of 1,199 Liters of air per 25 nm di aneter
filter is net. Alternatively, the area can be released if the
average fiber levels inside are not statistically different from
the average fiber level outside the containnment, assumng the
m ni mum sanpl e volunme requirenent is nmet and the field blanks are

both £70 S/ mmdf.
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f. Ar Sanple Analysis.

(1) Sanples collected for airborne fiber concentration
can be analyzed locally or sent to a Consolidated Industrial
Hygi ene Laboratory. Regardl ess, fiber counting analyses can be
done only by individuals who have successfully conpleted the
Nl OSH 582 (Sanpling and Eval uation of Airborne Asbestos Dust) or
equi valent training course AND who maintain a proficient rating
in the Proficiency Analytical Testing (PAT) program

(2) Al | aboratories offering fiber counting nust
maintain a proficient rating in the PAT program and nust
establish internal quality control (QC) progranms. As a m ninmum
the QC program nust include intracounter checks (blind recounts
and conpari sons bet ween t he | aboratory's i ndi vi dual
m croscopists) and interlaboratory analyses (exchanging slides
that are representative of the usual work with at | east two ot her
| aboratories for conparisons of fiber counts).

(3) Sone analytical |aboratories include a qualifying
statenent on the analysis report for sanples that do not neet the
vol une requirenents for reliable quantification under N OSH 7400.
Note that the inclusion of such a qualifier does not negate the
use of results, but the industrial hygienist nust consider the
l[imtations of interpreting and using the results.

6. BULK SAMPLE COLLECTI ON AND ANALYSI S.

a. Per References 7-4, 7-5 and 7-8, persons collecting bulk
asbestos sanples for shipyard or construction work nust
successfully conplete an accredited asbestos inspector course
(mninmum 3 days) and attend annual refresher training (1/2 day).
Training courses nust conply with Reference 7-8 requirenents,
i ncluding accreditation by a state.

b. When collecting bulk sanples, assune that the sanpling
procedure itself may generate airborne asbestos fibers,
especially if the bulk mterial 1is already damaged. As a
m ni mum the person collecting the sanple should wear respiratory
protection, disposable gloves and coveralls.

C. NI OSH Met hod 9002. The collection information in this
procedure is very general and allows for the collection of a wde
variety of material types. This nethod is especially anenable to
sanpling fornmed products.

(1) Place 1 to 10 granms of the material to be analyzed in

a sanpl e contai ner. The nethod specifies sanple containers as
10-50 m screwtop plastic vials, but polyethylene interlocking
seal bags are acceptable substitute containers. If polyethylene
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bags are used, sanples should be double bagged and | abeled
appropriately.

(2) For large sanples that are fairly honobgeneous (e.g.
whole ceiling tiles), submt a small piece representative of the
whol e. Adjust sanple size as needed to ensure that it 1is
representative of the parent material, but is small enough not to
cause a disposal burden to the analytical |aboratory.

(3) Tape sanple vial Ilids and recheck |ock-seals on
sanpl e bags to ensure they will not open in transit.

(4) If shipping is necessary, ship the sanple vials/bags
in arigid container wwth sufficient packing material to prevent
damage or sanple |oss. As a precaution against possible
contam nation should bulk sanple containers open, ship bulk
sanpl es separately fromair sanples.

d. EPA Bul k Methods. References 7-7 (interim bulk analysis
met hod, Appendix E to Subpart E) and 7-12 (proposed replacenent
procedure) contain the followi ng collection el enents:

(1) If the insulation is in good condition, leave it
undi sturbed. [If there is reason to suspect that the material may
be ACM assune it is ACM and do not sanple.

(2) The sanple should be collected in a manner to ensure
that all the layers of the material are collected, so that a
truly representative sanple is attained.

(3) The anal ytical procedure is prefaced with a note that
states ALL SAMPLE AND SLI DE PREPARATI ONS SHOULD BE CARRI ED QUT I N
A NEGATI VE PRESSURE VENTI LATED HOOD OR GLOVE BOX W TH CONTI NUOUS
AR FLOW This is standard procedure. Additionally, the
ventilation exhaust should be routed through a high-efficiency
particulate air (HEPA) filter to renove asbestos fibers prior to
di scharge to the environnment. DO NOT handl e bul k sanpl es w t hout
such controls, regardl ess of which procedure you use.

e. OSHA 1 D191 Bul k Asbestos Procedure. Ref erences 7-3
through 7-5 have non-mandatory appendices for bulk asbestos

sanpl i ng.

(1) Using a tube or cork borer, collect 1-2 grans of each
type of material and place in separate 20 ml scintillation vials.

Note that the procedure states: "Do not use envel opes, plastic
or paper bags of any kind to collect sanples.” The rationale is
that the bellows effect created when bags are opened can |liberate
the free fibers inside and contam nate the analyst and the |ab
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area wth asbestos fibers. Wile this is true as a general
statenent, sanples should only be opened under a negative
pressure ventilated hood or glove box, thus containing and
properly controlling any fiber rel ease.

(2) Sanple in an inconspicuous place. Seal the sanpling
site with an encapsul ant.

(3) Seal and I|abel sanples. If mailing, package to
prevent breaking during shipnment, and include appropriate
paper wor K.

(4) Collect the bulk sanple fromall |ayers and phases of
the material. |f possible, take separate sanples fromeach |ayer

(phase) of the bulk material.
(5) Thoroughly clean the cork borer between sanples.
f. CGeneral bulk sanpling protocol. When collecting bulk

sanples, BUMED |IHs should use the guidance below (adapted from
Ref erence 7-13, Appendix Q.

(1) If a restricted area is established, wear at |east a
NI OSH- approved half-mask air-purifying respirator wth high-
efficiency particulate air (HEPA) filters.

(2) Determine whether it is necessary to secure the
supply and exhaust wventilation to prevent airborne fiber
di stribution during sanple collection.

(3) To control asbestos dust while collecting bulk
i nsul ation sanples, the cut area should be lightly noistened with
anmended water. Water is nost easily applied if in a water
sprayer or a plastic water spray bottle adjusted to deliver a
m st .

(4) VWhile cutting into the lagging, hold a disposable
plastic bag under the area for collection of debris generated
during this procedure.

(5) Carefully cut through all the |layers of insulation to
obtain a representative sanple. |f using a core sanpler (i.e.
cork borer or single use core sanpler), use a slow twsting
notion and be sure the boring device penetrates down to the
substrate.

(a) Wien collecting sanples of soft insulation
material, a knife may be the appropriate tool. For hard, pre-
formed insulation, a chisel or sharpened screwdriver nay be
better, since the increased force needed to penetrate the
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i nsul ati on makes accidental hand contact with the knife bl ade a
real possibility.

(b) Sanpling tools equipped wth cutting edges are

commercially avail able. Some Navy shipyards have locally
fabricated stainless steel borers nodeled after cork borers, but
substantially stronger. Tools are also available that are

equi pped with |local exhaust nechanisns fitted with HEPA filters.

(c) Whatever device is used for sanpling, it nust be
cleaned after each sanple collection to prevent Cross-
contam nation of sanples. For boring tools, clean the wet bore
wth a wire bore-brush and follow with a water wash. Single use
sanpl ers shoul d be wet w ped before capping.

(6) Using forceps, a spatula (or simlar grasping
equi pnent) or a gloved hand, place the insulation and associ ated
lagging cloth in a 4" x 4" polyethyl ene interlocking seal bag or

screw top vial. Cap the vial or seal the bag; wet w pe the
exterior. Label the bag or vial wth "DANGER - CONTAI NS ASBESTOS
Fl BERS. " Also |abel with sanple |ocation, conmand, collection
date and sanple nunber. |If using a seal bag, fold and place the

| abel ed bag i nside another 4" x 4" pol yethyl ene interlocking seal
bag.

(7) Cover exposed insulation at the collection site with
pl astic, duct tape and/or a seal ant. Place the respirator in a
pl astic bag for decontam nation. Wash hands, tools and sprayer.

g. Bul k Sanpl e Analysis. Asbestos bulk sanples wll be
analyzed at the activity level by individuals specifically
trained in polarized Iight mcroscopy (PLM/dispersion staining.
Anal ysts and |aboratories nust maintain proficiency in the
NAVENVI RHLTHCEN- appr oved Research Triangle Institute asbestos
identification program

Most field activities are capable of analyzing sanples for the
presence or absence of asbestos using PLM with visual estimtion
of the % asbestos. If PLM analysis includes the percent (%
determ nati on of asbestos by visual estinmation and the content is
| ess than 10% but not “none detected”, Reference 7-6, under the
definition of ACM says that the sanple should be analyzed by PLM
using the *“point counting” technique. In practical terns, the
bui | di ng owner has the foll ow ng options:

(1) Assune that the sanple contains nore than 1% asbest os
and treat the material as ACM or

(2) Have the |aboratory use the point counting nethod
specified in Reference 7-7 to reanalyze the sanple to provide a
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nore definitive asbestos content result. The point counting
result shall be used for all decision nmaking when point counting
i s perforned.

NOTE 1: Most owners select the first option. I n
practice, it is rare that “point counting” results in
less than 1% asbestos (i.e., not ACM analytical
resul t.

NOTE 2: A valid “none detected” visual estimation

(1.e., not point counting) PLMresult requires that a
mnimm of three slide nounts be prepared and
conpl etely anal yzed.
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